INFLUENCE OF ANISOTROPY ON THE CRITICAL TEMPERATURE OF METALLIC SPIN GLASSES
Abstract. - We analyse the anisotropy dependence of the transition temperature of Q M n and &Mn spin glasses doped with Au or Pt impurities. We discuss the role of anisotropy in the phase transition of RKKY Heisenberg spin glasses.
While the existence of a phase transition at finite temperature is well admitted for Ising spin glasses (SG) in 3d 111, Bray et al. 121 have shown from scaling arguments that the lower critical dimension of an Heisenberg SG with isotropic RKKY interactions should be 3. This implies that the transition temperature Tc is zero and that the finite Tc observed in metallic SG is due to the anisotropy. On the other hand the influence of the anisotropy on the phase transition has been studied in reference [4] on &Mn and &Mn SG doped with Au (Au induce DM anisotropy [5] ). The results of reference [4] can be summarized as follows. The critical behavior of the non-linear susceptibility above T, cannot be accounted for by a unique scaling law-over a wide range of the parameters h = ,ILH/]CBT~ and T = (T -Tc) /Tc. Different values of the critical exponents 6, y, cp (standard notation) are found in the two regimes respectively corresponding to small and large T (or h) with respect to d (the crossover between the two regimes shifts to higher values of T and h with increasing concentrations of Au). This behavior can be accounted for by a scaling function of T, h and d of the form:
where the exponent c p~ drives the crossover between the two regimes. The same value, c p~ z 0.8, is found by two independent measurements at T = T,. As described in reference [6], this picture implies:
with, at d = 0, Tc (d = 0) # 0 and a critical behavior corresponding to the limit of equation (1) for h or T large with respect to d (however see footnote [7] ). We will compare the extensive data of Vier and Schultz [8] on Tc (d) with equations (1) and (3) (for details see Ref. [6] ).
Vier and Schultz (VS) have measured Tc in extensive series of &Mn 4 % and &Mn 5.5 % alloys doped with impurities [8] . Au or P t impurities induce DM interactions and increase Tc, see figure 1. For In, Sn, or Sb impurities, mean free path (MFP) effects give rise to a negative shift of T, which, according to VS, is accurately described by the empirical law:
p is the resistivity and Tc (m) , Tc (0) , po are constants. We have used equation (4) to correct the Tc of the alloys doped with Au or P t for the MFP effects induced by the Au or Pt impurities [6] and the cor- rected Tc are shown in figure 1 (see the full circles). We will consider the data on CuMnPt and &MnAu (the data on &MnAu are not completely consistent with those on , a M n P t and &MnAu, possibly because, in CuMnAu, the MFP effects are larger than the DM -induced shifts). The anisotropy parameter d is calculated by using the theoretical expressions of Levy et al. [9] with parameters deduced from ESR experiments. Details on the calculation and numerical values are given in reference [6] 
with a! == 1.13 f 0.1. Could the non-zero value of Tc (d = 0 ) be due to a residual non DM anisotropy? A simple calculation shows that this would imply that the non-DM anisotropy approximately equals the DM one in pure &Mn, which is ruled out by the unidirectional character of the experimental macroscopic anisotrop,y.
To test equation ( In conclusion, we have analysed the variation of Tc found by Vier axfed Schultz [8] for CuMnPt and &MnAu alloys. We obtain the better agreement with , our results bring some a significant support to a transition at finite temperature and to the interpretation scheme of reference [4] . We however emphasize that the limited range of accessible anisotropy (see .footnote [7] ) and the unavoidable uncertainty on the values of d make the analysis of Tc (d ) very delicate and that our conclusions cannot be firmly definitive.
